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PURPOSE OF RESEARCH

The Arundinaria gigantea (Walt.) Muhl. canebrake ecosystem, once a dominant
landscape component of the southeastern United States, is now reduced to less than two percent
of its former area (Noss et al, 1995). Currently it is restricted to fragmented populations, most
commonly found along stream banks, fence rows, and edges of agricultural fields and forests.
Fragmented populations have been limited in growth due to increasing agricultural and urban
development and encroaching closed canopy forests.

A decline in the 4. gigantea population has resulted in a critically endangered ecosystem
with a loss of species diversity and ecosystem services (Remson 1986, Conover 1994,
Judziewicz et al. 1999, Brantley and Platt 2001, Platt et al. 2001). Swainson’s Warbler
(Limnothlypis swainsonii), now placed on the Audubon watch list (Graves 2001), and the extinct
Bachman’s Warbler are avian species often associated with this decline (Brawn et al., 2001).
Other species are now approaching extinction or have become extinct. An example is the Creole
Pearly Eye (Enodia creola), which uses river cane as its host plant, and considered uncommon to
rare throughout its range. Additional species were known to utilize the canebrake habitat,
including a number of mammalian species like swamp rabbit, cougar, and black bear. However,
information is limited to historical references as research of this diminished ecosystem is lacking
(Thomas et al. 1996). Reestablishment of canebrakes is necessary for maintaining and enhancing
biodiversity in the southeastern United States and for providing areas for study of this unique and
poorly understood ecosystem.

Additionally, canebrakes may have contributed significantly to ecosystem services such
as erosion control and improving water quality. Cane, with its extensive rhizomal system, has
been considered for streambank and roadway embankment stabilization (Dattilo and Rhoades,
2005; Zaczek et al., 2004). Agricultural sediment and nutrients can be reduced uéingigiant-cané
uiffer strips improving water quality in riparian restoration projects (Schoonover et al., 2006).
However, information on this once dominant ecosystem, which covered thousands of acres in the
southeastern United States (Brantley and Platt, 2001; Platt and Brantley, 1997), is lacking, with
little known of the physiology of the species and canebrake ecosystem function.

Historical accounts of canebrakes suggest that they were widespread on floodplains and
stream terraces (moist soils, but not inundated for long periods of time) throughout the
southeastern United States and tolerated a variety of environmental conditions (Caplenor 1968,
Gilliam and Christensen 1986, Baskin et al. 1997, Nelson 1997, Platt and Brantley 1997, Fickle



2001, Fralish and Franklin 2002). However most of the canebrake habitat has been lost due to
lack of fire disturbance, replacement by cultivated fields, or use as domestic livestock feed
(Hughes 1966, Platt and Brantley 1997). Thus, the current distribution of cane does not
necessarily imply its physiological or ecological tolerances for certain environmental conditions.
One hint may be the tendency for cane to grow along edges of forests, suggesting cane is
intolerant of shade and perhaps other competition.

Previous studies suggest light may be a limiting factor for cane growth (Cirtain et al.,
2003), but there remains a lack of knowledge of river cane’s physiological requirement for light.
River cane remnant populations are often found in forest understories. Shading reduces the plants
ability to carry out photosynthetic processes by reducing the level of radiant energy. Solar
radiation supplies the energy for metabolism and maintains plant temperature. The fitness
success of a plant, in this case, vegetative propagation, depends upon photosynthesis to meet
metabolic requirements. Forest canopy impacts understory flora by influencing the irradiance,
the distribution of the understory, and periodicity, especially seasonal effects (Fitter and Hay,
2002). Life history characteristics of cane (evergreen, clonal aspect, and rhizome nutrient
storage) and community structure (canopy gap patterns and size) may play important roles in
canebrake persistence and prove critical for reestablishment.

The goal of this study is to facilitate reestablishment of A. gigantea canebrakes by
examining environmental parameters critical to establishment (competition, light levels, soil
moisture and nutrients). Field studies using transplants have been developed to determine
conditions necessary for establishment and growth. We hypothesized that 1) 4. gigantea would
have greater numbers of new shoots and greater growth (height) of new shoots when competition
was controlled and 2) when fertilizer was applied. The third experiment tests the hypothesis that
cane growth is limited by shading under full canopy forests. We hypothesized 3) new shoot
numbers and growth would increase following canopy thinning.

Competition Experiment

Methods

A site of Arundinaria gigantea was established at Dahomey National Wildlife Refuge with eight
plots. Each plot consists of sixteen plantings in a four by four array. Treatments were untreated
controls and treated with an application of landscape fabric and hay mulch around the plantings.
Measurements were taken on new shoot height (meter), new shoot diameter (millimeter), new
shoot number, and survival.

Analysis

For survival, plantings within the treatment site were counted for analyses as either living, or
dead. Total number of new stems, stem diameters, and stem heights were averaged for each
treatment plot prior to analyses. A repeated measures analysis of variance (ANOVA) (DNWR:
n=4) was performed for each hypothesis: 1) there was no change in the relative percentages of
survival following application of the landscape fabric, 2) there was no change in the relative
number of new shoots following application, and 3) there was no difference in stem diameter or
stem height for three growing seasons following application.



Results & Interpretation
Hypothesis 1: There was no change in the relative percentages of survival following application
of the landscape fabric to plots.

We found no significant difference between the percentage of survival in the control group when
compared to the treatment group at DNWR (Table 1; Figure 1), suggesting no competitive effect
on transplant survival.

Hypothesis 2: There was no change in the relative number of new shoots following application
of landscape fabric.

We found no significant difference in the total number of new shoots in the control group when
compared to the treatment group at DNWR (Table 1; Figure 2). Additionally, when competition
results were compared in 2003, (results were based on plants within plots and therefore not
comparable to 2004 plot-based results) results at DNWR did not show a significant difference,
suggesting competition is not an important factor in cane establishment.

Hypothesis 3: There was no difference in stem diameter or stem height following application of
landscape fabric.

We found no significant difference in the total new shoot diameter, and no significant difference
in total new shoot height in the control group compared to the treatment group at DNWR (Table
1; Figure 3 and 4). These results suggest there was no effect of landscape fabric application
treatment which did not support our hypothesis.

Figure 1. Percent survival comparison between control and landscape fabric application plots at
Dahomey National Wildlife Refuge.
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Figure 2. Total new shoot number comparison between control and landscape fabric application
plots at Dahomey National Wildlife Refuge.
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Figure 3. Total new shoot height (m) comparison between control and landscape fabric
application plots at Dahomey National Wildlife Refuge.
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Figure 4. Total new shoot diameter (mm) comparison between control and landscape fabric
application plots at Dahomey National Wildlife Refuge.
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Table 1. Results of repeated measures ANOVA statistical analysis comparing % survival,

number of new shoots, new shoot diameter (mm), new shoot height (m) of control
plants to plants treated with a landscape fabric application.

Variable Treatment(n=4) | Time Mean Std error F p
% Survival Control Spring ‘04 42.1875 9.67405 | 0.000 1.000
Summer ‘04 39.0625 | 10.00488 | 0.061 0.814
Fall ‘04 37.5000 | 10.52032 | 0.000 1.000
Spring ‘05 42.1875 | 13.35001 | 0.168 0.696
Fall ‘05 40.6250 | 18.13218 | 0.006 | 0.941
Spring ‘06 20.8333 | 11.59951 | 0.364 | 0.579
Summer ‘06 18.7500 8.46254 | 0.166 | 0.698
Land Fabric Spring ‘04 42,1875 6.92924
Summer ‘04 35.9375 7.81250
Fall ‘04 37.5000 4.41942
Spring ‘05 35.9375 7.38409
Fall ‘05 39.0625 9.33150
Spring ‘06 29.1667 7.51157
Summer ‘06 23.4375 7.81250
Total ns # Control Spring ‘04 1.5000 0.95743 | 0.600 | 0.468
Summer ‘04 3.0000 3.00000 | 0.018 0.897
Fall ‘04 6.0000 3.55903 | 0.762 0.416
Spring ‘05 0.0000 0.00000 | 0.000 0.000
Fall ‘05 6.7500 3.61421 | 0.072 0.798
Spring ‘06 18.7500 | 18.41817 | 0.460 0.523
Summer ‘06 0.5000 0.28868 | 1.817 0.226
Land Fabric Spring ‘04 2.5000 0.86603
Summer ‘04 2.5000 2.17945
Fall ‘04 2.5000 1.84842
Spring ‘05 0.0000 0.00000




Fall ‘05 5.5000 2.95804
Spring ‘06 6.0000 3.76386
Summer ‘06 3.7600 2.39357
Total ns dia(mm) Control Spring ‘04 0.4100 0.28080 [ 0.228 0.650
Summer ‘04 21.2150 | 21.21500 | 0.071 0.799
Fall ‘04 30.9575 | 21.92508 [ 0.336 | 0.583
Spring ‘05 0.0000 0.00000 | 0.000 [ 0.000
Fall ‘05 44,7425 | 30.28801 | 0.038 | 0.852
Spring ‘06 85.1700 | 79.92569 | 0.530 | 0.494
Summer ‘06 2.7900 1.61143 | 2.025 | 0.205
Land Fabric Spring ‘04 0.5875 0.24315
Summer ‘04 14.6600 | 12.56880
Fall ‘04 16.2825 | 12.65990
Spring ‘05 0.0000 0.00000
Fall ‘05 37.7275 | 19.49910
Spring ‘06 25.9925 | 14.82565
Summer ‘06 26.5175 | 16.59505
Total ns height (m) Control Spring ‘04 2.8725 1.67858 | 2.847 0.143
Summer ‘04 2.7350 2.73500 | 0.058 0.818
Fall ‘04 4.6875 3.41332 | 0.408 | 0.547
Spring ‘05 0.0000 0.00000 | 0.000 | 0.000
Fall ‘05 6.0925 4.22095 | 0.042 [ 0.845
Spring ‘06 13.1450 | 12.30968 | 0.590 [ 0.472
Summer ‘06 0.3100 0.17972 | 2.232 | 0.186
Land Fabric Spring ‘04 6.1725 1.00395
Summer ‘04 1.9525 1.74882
Fall ‘04 22125 1.83451
Spring ‘05 0.0000 0.00000
Fall ‘05 5.0575 2.79142
Spring ‘06 3.4925 2.54571
Summer ‘06 3.4225 2.07545

Nutrient Experiment

Methods

A site was established Feb2004 at Dahomey National Wildlife Refuge (DNWR) and contained
two treatments, one control and one with fertilizer applied (Osmacote); DNWR application
started 10May04. There were ten plots (n=5) established at the Dahomey site. Sixteen plants
were placed in each plot. Plants were allowed to establish approximately ten weeks prior to
treatment.

Analysis
For survival, plantings within each treatment site were counted for analyses as either living, or

dead. Total number of new stems, stem diameters, and stem heights were averaged for each plot
at each treatment site prior to analyses. A repeated measures analysis of variance (ANOVA)
(DNWR: n=5) was performed for each hypothesis: 1) There was no difference in the relative
percentages of survival of existing culms following application of the fertilizer, 2) there was no
difference in the total number of new shoots following application, and 3) there was no
difference in stem diameter or stem height for two growing seasons following application.



Results & Interpretation
Hypothesis 1: There was no change in the relative percentages of survival of existing culms
following application of the fertilizer.

We found no significant difference between the percentage of survival in the control group when
compared to the treatment group at DNWR (Table 2 and Figure 5), albeit trend was slightly
better survival with fertilizer application.

Hypothesis 2: There was no change in the relative number of new shoots following treatment.

We found no significant difference between the total number of new shoots in the control group
when compared to the treatment group at DNWR (Table 2 and Figure 6), albeit the trend was
slightly better growth with fertilizer treatment.

Hypothesis 3: There was no difference in stem diameter or stem height for two growing seasons
following application

We found no significant difference between new shoot stem diameter or new shoot stem height
in the control group when compared to the treatment group at DNWR (Table 2 and Figure 7 and
8). Both of these variables followed the same pattern as seen with the total number of new
shoots; again, with no statistical significance. Again, the trend was better growth with fertilizer
treatment.

Figure 5. Percent survival comparison between control and Osmacote application plots at
Dahomey National Wildlife Refuge.
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Figure 6. Total new shoot number comparison between control and Osmacote application plots
at Dahomey National Wildlife Refuge.
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Figure 7. Total new shoot height (m) comparison between control and Osmacote application
plots at Dahomey National Wildlife Refuge.
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Figure 8. Total new shoot diameter (mm) comparison between control and Osmacote application
plots at Dahomey National Wildlife Refuge.
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Table 2. Results of repeated measures ANOVA statistical analysis comparing % survival,
number of new shoots, new shoot diameter (mm), new shoot height (m) of control
plants to plants treated with Osmacote application.

Variable Treatment{n=4) Time Mean Std error F p
% Survival Control Spring ‘04 67.5000 537645 | 1.893 0.206
Summer ‘04 60.0000 7.28869 | 0.206 0.662
Fall ‘04 53.7500 544862 | 2.502 0.152
Spring ‘05 51.2500 4.59279 | 1.501 0.255
Fall ‘05 42.6000 5.06927 | 0.305 0.596
Spring ‘06 1.2300 0.75574 | 1.034 0.339
Summer ‘06 7.3140 3.53173 | 0.659 0.441
Land Fabric Spring ‘04 77.1420 4.49591
Summer ‘04 64.1080 5.36756
Fall ‘04 64.1080 3.63121
Spring ‘05 60.3580 5.84546
Fall ‘05 46.2500 4.23896
Spring ‘06 6.0600 4.69019
Summer ‘06 14.7320 8.43089
Total ns # Control Spring ‘04 1.6000 1.60000 | 2.314 0.167
Summer ‘04 2.6000 1.20830 | 0.019 0.894
Fall ‘04 2.4000 0.74833 | 0.076 0.790
Spring ‘05 0.0000 0.00000 | 1.000 0.347
Fall ‘05 2.4000 1.16619 | 0.194 0.672
Spring ‘06 0.1560 0.09600 [ 1.165 0.312
Summer ‘06 0.6540 0.30300 | 1.248 0.296
Land Fabric Spring ‘04 5.2000 1.74356
Summer ‘04 2.4000 0.81240
Fall ‘04 2.8000 1.24097
Spring ‘05 0.6000 0.60000
Fall ‘05 3.0000 0.70711




Spring ‘06 0.9240 0.70502
Summer ‘06 1.8520 1.02877
Total ns dia(mm) Control Spring ‘04 0.5420 0.54200 | 2.091 0.186
Summer ‘04 11.0500 546775 | 0.459 | 0.517
Fall ‘04 10.9760 3.39742 | 0.279 | 0.611
Spring ‘05 0.0000 0.00000 | 1.000 | 0.347
Fall ‘05 16.1600 7.31409 | 0.256 | 0.626
Spring ‘06 0.4000 0.24495 | 0.640 | 0.447
Summer ‘06 0.8000 0.37417 | 0.926 | 0.364
Land Fabric Spring ‘04 1.8900 0.75848
Summer ‘04 6.8960 2.77749
Fall ‘04 14.9025 6.60620
Spring ‘05 0.2020 0.20200
Fall ‘05 20.4800 4.39708
Spring ‘06 1.2000 0.96954
Summer ‘06 1.8000 0.96954
Total ns height (m) Control Spring ‘04 4.6460 4.64600 | 1.917 0.204
Summer ‘04 1.1400 0.48620 | 0.086 | 0.777
Fall ‘04 1.8080 0.56176 | 0.011 0.918
Spring ‘05 0.0000 0.00000 | 1.000 | 0.347
Fall ‘05 1.6200 0.70159 | 0.660 | 0.440
Spring ‘06 6.0000 1.18322 | 0.878 0.376
Summer ‘06 5.0000 0.83666 | 0.035 | 0.856
Land Fabric Spring ‘04 16.3760 7.08495
Summer ‘04 0.9700 0.31591
Fall ‘04 1.9100 0.78060
Spring ‘05 3.4440 3.44400
Fall ‘05 2.3500 0.56102
Spring ‘06 7.2000 0.48990
Summer ‘06 5.2000 0.66332
Thinning Experiment
Methods

A site was set up at Dahomey National Wildlife Refuge containing two areas, one control and
one with the canopy thinned by ~50%. In the fall of 2003, 20 plots in each area were established.
In each plot, all stems of Arundinaria gigantea were classified as new shoot (<1 year old), culm
(>1 year old), or dead. Stems were measured to the nearest 0.1 mm. Thinning was performed
during the 2004 winter (Jan-Feb). Post-treatment data collection occurred in November 2004 and
2005. (Note: no data was collected in the fall of 2006 because plants within the site had flowered
and could no longer be compared to the previous data).

Analysis
For stem density, stems within each treatment site were summed for analyses by stem type: 1)

new shoot (< 1 year old), 2) culm (> 1 year old), and 3) dead. Stem diameters and heights were
averaged for each treatment site prior to analyses. Hypotheses were: 1) there was no difference in
the change of stem density or average stem diameter following thinning of the canopy, and 2)
there was no change in the relative percentages of new shoots, culms, or dead stems following
thinning.

10



Results & Interpretation
Hypothesis 1: Canopy thinning had no effect on the change of stem density or diameter.

We were not able to analyze data based on a single site. Mean new shoot stem diameter, as well
as stem height, did not indicate an effect due to canopy thinning (Figure 9a and 9b).

Hypothesis 2: Canopy thinning had no effect on the relative percentages of new shoots, culms, or
dead stems.

We were not able to analyze data based on a single site. However the trends in data suggest
thinned forests are increasing relative numbers of new shoots (Figure 10).

Figure 9a and 9b). Mean values for new shoot culm diameter and height did not indicate an
effect due to canopy thinning.
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Figure 10. Following thinning treatment, the trend in data suggest thinned forests increase in
relative number of new shoots when compared to unthinned forests.
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Conclusion

Our expected results for the studies at DNWR were increased 4. gigantea growth and
survival with landscape fabric application, fertilization, and reduced forest canopy. However, our
results did not support these expectations in regards to competition or fertilization.

Nutrient application was followed by frequent precipitation; potentially reducing
fertilization effect on cane plots. Fertilization was increased to a minimum of three applications
for the second year with the nutrient studies to insure treatment levels were higher.

We know A. gigantea seedlings have increased growth in full sun conditions and the
thinning sites did reflect this same pattern. However, the number of sites for this study was too
limited for definitive conclusions and canopy thinning will need to be repeated at alternate sites.
Site conditions will be analyzed by measuring light levels, soil moisture and temperature. Soil
cores will also be analyzed. Monitoring site conditions may give us insight into potential
environmental conditions impacting the results.
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